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Angular distribution 
of alpha particles, 201-7, 
210 
of gamma rays, 175, 176, 
179, 182, 193, 194, 
198~201 
of nuclear radiations, 175, 
176 
see also Nuclear orienta- 
tion 
Antiferromagnetic materi- 
als 
in nuclear orientation, 


see also Nuclear orienta- 
tion 
Antiferromagnetism studies 
by neutron diffraction 
techniques, 332-36 
see also Neutron dif- 
fraction 
Antihyperons 
observation of, 42 
see also Strange particles 
Atmospheric nuclear ex- 
plosions 
detection of, 371-76 
see also Nuclear explosions 





Baryons 
lack of evidence for new 
hyperons, 45 
see also Strange par- 
ticles 
Beam removal half-value 
thickness 
of various shielding 
materials, 218, 221- 
29, 233, 235, 236 
see also Shielding 
Bent-crystal spectrometer, 
262, 263 
Beta-particle transmission 
gauges, 468, 469 
see also Isotopes, in- 
dustrial uses 
Beta-ray anisotropy 
from aligned nuclei, 196- 
99 
see also Nuclear orienta- 
tion 
Biologic exposure to 
radiation, 213-17 
Bosons 
heavy charged, 44, 45 
neutral 
hypercharge of, 42, 44 
62-64 
pseudoscalar meson, 
42, 44 
vector ®g meson, 44 
Bound nuclear levels 
properties determined, 
276-78 
see also Neutron capture 
gamma rays 
Brookhaven AGS (alternat- 
ing gradient synchro- 
tron) 
shielding layout, 247 
see also Shielding 
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Capture mechanisms 
for neutrons, 293-97 
see also Neutron capture 
gamma rays 
Cascade hyperon 
parity of, see Strange 
particles 
Cascades, 284, 285, 293 
Charged bosons 
search for heavy mesons, 
44, 45 
Charged particle multi- 
plicity 
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collision, 230-31 
see also Shielding 
Charged particles 
search for mass 555 m, 
mesons, 44 
Chemical reactions 
isotope effects, 439-60 
see also Isotope effects 
Circular polarization 
measurements 
on gamma rays 
in neutron capture cas- 
cades, 266-70, 276- 
78 
see also Neutron capture 
gamma rays 
Clipper targets 
in high-energy accelera- 
tors 
use in controlling 
radiation distribution 
in, 247, 248 
see also Shielding 
Coincidence measurements 
on gamma rays, 265, 266 
see also Neutron capture 
gamma rays 
Compound models 
of strongly interacting 
particles, 62-64 
see also Strange par- 
ticles 
Compton spectrometer, 
261, 262 
Cosmic-ray--induced 
nuclear effects 
in meteorites, 349-70 
activation analysis, 351 
cosmic ray ages, 349, 
350, 354-56 
cosmogenic nuclide con- 
centration in, 351-54 
depth effects in cosmic 
ray bombardment, 350, 
359-63 
excitation functions for 
nuclide production, 
358, 359 
experimental methods, 
351-54 
long-lived activities in 
some irons, 363 
low-energy nuclear re- 
actions, 359 
low-level counting tech- 
niques, 351, 353, 354 
mass spectrometric 
methods, 351, 352 
meteorite ablation, 
349, 360, 363 
meteorite collisions in 
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space, 355, 356 
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space, 356 

neutron capture reactions, 
359 

nuclear reactions in 
meteorites, 357-59 

space variation of cosmic 
ray intensity, 363, 364 

spallation reactions, 357- 
59 


tabulated production rates 
of nuclides, 367 
terrestrial ages of 
meteorites, 356, 357 
time variation of cosmic 
ray intensity, 364-68 
variation with depth and 
size, 350, 359-63 
space variation, 363, 364 
time variation, 364-68 
Crystal diffraction spectrom- 
eters, 261-63 
Crystalline electric field ef- 
fects 
on electron spin, 176-78 
see also Nuclear orienta- 
tion 
Crystallography and chemi- 
cal binding studies 
by neutron diffraction, 319- 
27 
see also Neutron diffrac- 
tion 
Cyclotrons 
for heavy-ion acceleration, 
430-32, 435, 436 
see also Heavy-ion accel- 
erators 
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Delayed coincidence tech- 
niques, 266 
Deuteron binding energy, 100, 
271, 272 
determinations, 271, 272 
and low-energy nucleon- 
nucleon interaction 
parameters, 100 
Deuteron polarization 
by nuclear resonance tech- 
niques, 187 
see also Nuclear orienta- 
tion 
Deuteron stripping gamma- 
ray production 
compared to neutron capture 
gamma-ray production, 
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Diffraction of neutrons, 
303-48 
see also Neutron diffrac- 
tion 
Direct current high-voltage 
accelerator, 428-30, 
435 
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erators 
Dispersion relations 

applied to nucleon-nucleon 
scattering problem, 
143-66 

see also Nucleon-nucleon 
scattering 
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Earthquakes 
frequency and distribution 
of, 393-95 
see also Nuclear explosions 
"Effective" spin Hamiltonian 
for nuclear orientation, 
176-79 
see also Nuclear orienta- 
tion 
Electric quadrupole coupling, 
195, 197, 198, 200, 
203-7, 209, 210 
in alignment of iodine 131, 
197, 198 
in alignment of promethium, 
200 
see also Nuclear orienta- 
tion 
Electromagnetic signals 
from atmospheric nuclear 
explosions, 373-75 
see also Nuclear explosions 
Electron accelerator 
shielding, 250-53 
see also Shielding 
Electron stripping 
for multiply charged ion 
production, 425-28 
see also Heavy-ion accel- 
erators 
Elementary particles 
magnetic moments of, 
43, 46 
masses of, 43, 45, 46 
properties of, 42-46 
spins of, 43, 46 
tabulated properties of, 
42-46 
see also Strange particles 
Epithermal neutron capture, 
286-93 
see also Neutron capture 
gamma rays 
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Ferroelectric compounds 
neutron diffraction studies 
of, 323-25 
see also Neutron diffrac- 
tion 
Ferromagnetism 
nuclear orientation studies, 
177-78 
see also Nuclear Orienta- 
tion 





Ferrimagnetism studies 
by neutron diffraction tech- 
niques, 330, 332, 336-38 
see also Neutron diffrac- 
tion 
Field theory 
aspects of meson-nucleon 
problem, 108-13 
see also Nucleon-nucleon 
scattering 
Fission angular distributions 
from oriented nuclei, 201, 
202, 207-10 
see also Nuclear orienta- 
tion 
Flux density 
of penetrating particles 
through shielding walls, 
227-28 
see also Shielding 
FM cyclotron shielding, 
241-42 
see also Shielding 
Food preservation 
by irradiation, 475, 476 
see also Isotopes, in- 
dustrial uses 
Form-factors, 305-6, 341- 
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Gamma-ray angular dis- 
tribution 
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studies, 175, 176, 179, 
182, 193, 194, 198-201 
Gamma rays 
from neutron capture, 259- 
302 
resonance absorption of, 
270, 274 
see also Neutron capture 
gamma rays 
Gauging 
by use of radioisotopes, 
468-70 
see also Isotopes, indus- 
trial uses 
Genetic effects 
of radioisotopes 
in man, 478, 479 
see also Isotopes, in- 
dustrial uses 
Global symmetry 
of strong interactions, 
see Strange particles 
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82, 83 
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Half-value thicknesses 
for beam attenuation 
of shielding materials, 
218, 221-29, 233, 235, 
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see also Shielding 
Hard core interaction 
in nucleon-nucleon scat- 
tering, 97, 116 
see also Nucleon-nucleon 
scattering 
Health problems 
concerned with radioiso- 
topes, 477-79 
see also Isotopes, indus- 
trial uses 
Heavy-ion accelerators, 
419-38 
aluminum oxide stripping 
foils, 427, 428 
arc discharge ion source, 
420-24, 429, 430 
beam injection, 433-35 
carbon stripping foils, 428 
cathode materials 
for ion sources, 424 3 
charge distribution for O 
ions in argon 
as a function of stripper 
thickness, 425 
Cockcroft-Walton accelera- 
tor 
for injection into linear 
accelerators, 434, 435 
conventional de accelera- 
tors, 428, 429 
cyclotrons 
for heavy-ion work, 430- 
32, 435, 436 
using stripping, 430, 431 
without stripping, 431, 
432 
direct current high-voltage 
accelerator, 428-30, 435 
duoplasmatron ion sources 
for multiply charged ions, 
424 
equilibrium charge dis- 
tribution 
of ions passing through 
matter, 425-27 
foil stripper, 427, 428 
future possibilities 
higher currents, 435, 436 
higher energies, 436 
variable energy, 435 
gas stripping methods, 428 
ionization potentials of ions 
commonly used, 420, 
421 
jet stripping method, 428 
linear acceleration 
of different charge states, 
433 
linear accelerator 
advantages of, 432 
performance, 435 
lithium arc discharge ion 
source, 424 
lithium ion production 
from rf ion source, 424 
multiply charged ion pro- 
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duction, 420-24 
by electron stripping, 425- 
28 
negative ion production 
for tandem Van de Graaff 
acceleration, 429, 430 
nickel stripping foils, 427 
Phillips ionization gauge- 
type ion source, 420- 
24 
PIG discharges 
as proton sources for 
linear accelerators, 422, 
423 
poststripper linac, 432-35 
prestripper linac injection, 
434, 435 
production of multiply 
charged ions 
for cyclotron acceleration, 
420-24, 431, 432 
radial extraction 
from an ion source, 422, 
423 
radiofrequency cavities 
for the heavy-ion linear 
accelerator, 432, 433 
secondary emission cold 
cathode-type ion sources, 
420, 422 
sector-focused cyclotron 
for heavy-ion work, 432 
shielding, 213-55 
see also Shielding 
sources for ions of solid 
materials, 424 
stripper material 
dependence of average ion 
charge upon, 426-27 
stripping of ions 
for injection into linear 
accelerators, 433-35 
tandem Van de Graaff accel- 
erators, 429, 430, 435 
Van de Graaff accelerator 
for injection into linear 
accelerators, 433 
variable energy cyclotron, 
432 
Von Ardenne ion source 
for multiply charged ions, 
424 
yield of higher charge 
states in arc discharge 
ion source 
as a function of current, 
422, 423 
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Hypercharge 
of neutral bosons, 42, 44 
see also Strange particles 
Hyperfine structure coupling 
in dilute paramagnetic salts, 
194-210 
see also Nuclear orientation 
Hyperfine structure inter- 
action, 177-79, 182, 
195, 197, 198, 200, 
202-7, 209, 210 
see also Nuclear orientation 
Hyperon nucleon scattering, 
59, 60 
see also Strange particles 
Hyperons 
strong interactions and 
reactions of, 41-94 
see also Strange particles 
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Intermediate coupling 
in meson theories, 129-30 
see also Nucleon-nucleon 
scattering 
Internal conversion measure- 
ments, 263, 265 
see also Neutron capture 
gamma rays 
Ionization buildup factor 
for high-energy particle 
beams, 219-21 
Ionization density 
for various beam shielding 
thicknesses, 227-28 
see also Shielding 
Ion sources 
for heavy-ion accelerators, 
420-24, 429, 430 
see also Heavy-ion accel- 
erators 
Isobaric states 
of the nucleon 
in high-energy physics, 
11-12, 27, 30-32 
see also Statistical methods 
Isomeric state yields 
in neutron capture, 284, 
285 
see also Neutron capture 
gamma rays 
Isotope dilution techniques, 
464, 465 
see also Isotopes, in- 
dustrial uses 
Isotope effects in chemical 
reactions, 439-60 
absorption spectra 
of complexes of transition 
metal ions, 450 
acetolysis and formolysis 
of arylethyl tosylates, 
448 
acid-base catalysis 
in heavy water, 453-57 
acid-catalyzed reaction 
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a- and B-2-methoxy- 
cyclohexyl mercuric 
iodide, 454 
aquation of trioxalato- 
chromium (II), 451 
basic hydrolysis 
of methyl p-methyl-t- 
benzoate, 445 
benzilic acid rearrange- 
ment, 455 
biological systems 
in heavy water, 457 
bromination 
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compared to analogous 
compounds deuterated 
in the @ position, 442 
decomposition 
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455 
of p-toluene-a, a, a-d3- 
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445 
dehydration 
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454, 456 
deoxymercuration reac- 
tions, 449, 454 
dipole moments 
of HCl and DCl, 441 
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Np (VI), 451 
dissociation constant ratios 
in light and heavy water, 
452 
dissociation constants 
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452 
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442 
double bond 
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effect of a-deuterium 
substitution 
in Syl solvolysis, 442-43 
in Sy2 solvolysis, 443-44 
effects of B- and y-deuteri- 
um substitution 
in Syl solvolysis, 446 
electron transfer reaction 
between Fe (II) and Fe 
(I), 450, 451 
electrophilic aromatic sub- 
stitution, 447 
enolization, 447, 457 
equilibrium constants, 441 
esterification of CHyTOH 
with p-nitrobenzoylchloride, 
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formation of phenylhydra- 
zones, 444 
ground state electronic 
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ion, 441 
for toluene and toluene- 
a-de, 441 
heavy water as a solvent, 
449-50 
hydration, 445, 453 
hydrolysis, 445, 449, 451, 
453-54, 455, 456 
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of transition states, 444- 


ionic systems 
in heavy water, 450-52 
ionization constants, 442 
isomerization, 444 
isotopic substitution in the 
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effects on rate constants, 
442-44 
mutarotation 
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oxidation 
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447, 451 
partition function ratios 
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440 
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pyrolysis 
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t-iodide, 444 
racemization 
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reaction rates, 444 
reactions 
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444, 448, 451 
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440-49 
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spectra 
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450 
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vibrational frequencies 
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450 
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see also Neutron capture 
gamma rays 
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461-82 
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gauges, 468, 469 
calcium utilization 
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462 
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niques, 464, 465 
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cobalt deficiency 
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461 
dilution techniques 
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of screw-worm fly, 471- 
73 
food preservation 
by irradiation, 475, 476 
possible cost, 476 
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gauging, 468, 469 
gauging, 468-70 
genetic effects in man, 
478, 479 
isotopic power sources, 
474-75 
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gamma rays, 463-64 
level gauges, 468-70 
limitations, 477-80 
material flow in sponge 
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by tracer techniques, 467 
metabolism of sulfur 
in farm animals, 461, 
462 
molybdenum effect 
on vitamin By9 synthesis, 
461 
pest control, 471-74 
plant mutations 
for superior crops, 
470-72 4 
radioactive nonisotopic 
tracer techniques, 465- 
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of farm animal nutrition, 
461-63 
radiography, 468 
somatic effects 
of radioisotopes in man, 
477-79 
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for radioisotope power 
generators, 474, 475 
substerilization 
in food preservation by 
irradiation, 475, 476 
tracer techniques 
applied to detergent resi- 
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and milk production, 462, 
463 
and oil flow in pipelines, 
468 
paper manufacture, 466, 
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water-movement tracing, 
465 


K 


K mesons - 
relative parity of K and K 
mesons, 88 
see also Strange particles 
K-meson charge exchange 
cross sections, 70, 71, 
73, 76 
see also Strange particles 
K~-meson reactions, 69-80 
K-meson scattering 
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see also Strange particles 
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parity of, see Strange 
particles 
Lambda-pion resonance, 
79-83 
see also Strange particles 
Linear accelerators 
for heavy-ion studies, 
432-36 
see also Heavy-ion accel- 
erators 
Linear energy transfer 
dependence of RBE (rela- 
tive biological effective- 
ness), 214-15 
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; for high-energy accel- 
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Magnetic form-factors 
of atoms, 305-6, 341-43 
see also Neutron diffrac- 
tion 
Magnetic investigations 
by neutron diffraction 
techniques, 327-44 
see also Neutron diffrac- 
tion 
Magnetic moments 
of elementary particles, 
43, 46 
see also Strange particles 
Magnetic pair spectrometer, 
261 
Magnetic scattering 
of neutrons, 305-6, 341- 
43 
see also Neutron diffrac- 
tion 
Mandelstam representation, 
144-56 
see also Nucleon-nucleon 
scattering 
Masses 
of elementary particles, 
43, 45, 46 
see also Strange particles 
Meson production 
in nucleon-antinucleon 
annihilation, 22-27 
in nucleon-nucleon collis- 
ions 
at cosmic ray energies, 
33-35 
at energies below 30 Bev, 
29-33 
in pion-nucleon collisions, 
27-30 
see also Statistical methods 
Meson-theoretic nucleon- 
nucleon potentials, 
104-43 
Meson-theoretic potential 


comparison with experiment, 


138-43 
see also Nucleon-nucleon 
scattering 
Meteorites 
ablation, 349, 360, 363 
achondrites, 350 
chondrites, 350 
depth effects 
in cosmic ray bombard- 
ment, 350, 359-63 
"falls," 349 
"finds, " 349 
"irons, " 350 
nuclear effects 
of cosmic rays in, 349-70 
see also Cosmic ray-- 
induced nuclear effects 
nuclear reactions 
induced by cosmic rays, 
357-59 





rare gases, 350 
stone, 35 
stony-iron, 350 
see also Cosmic ray-- 
induced nuclear effects 
Multiply charged ion pro- 
duction 
by electron stripping, 
see also Heavy-ion accel- 
erators 
Muon shielding problems 
for high-energy accel- 
erators, 248-49 
Mutations 
produced in plants 
by radioisotopes, 470-72 
see also Isotopes, in- 
dustrial uses 
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Neutral vector boson fields, 
42, 44, 62-64 
see also Strange particles 
Neutron attenuation 
in accelerator shielding, 
218, 221-29, 233, 235, 
236 
see also Shielding 
Neutron capture gamma rays, 
259-302 
absolute radiative neutron 
capture cross sections, 
271, 272 
analysis 
of capture gamma-ray 
spectra, 282-84 
angular correlation meas- 
urements, 265, 266, 
276-78 
bent-crystal spectrometer, 
262, 263 
bound nuclear levels 
properties of, 276-78 
the capturing state 
properties of, 271-76 
cascades 
multiplicity of, 284, 285, 
293 
circular polarization 
of capture gamma rays, 
266-70, 276-78 
of gamma rays averaged 
over cascade spectrum, 
268 
coincidence and angular 
correlation measure- 
ments, 265, 266, 276-78 
Compton spectrometer, 
261, 262 
crystal diffraction spectrom- 
eter, 261-63 
(d, p) stripping reaction 
comparison to neutron 
capture gamma spectra, 
295 
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delayed coincidence tech- 
niques, 266 
deuteron binding energy 
determinations, 271, 272 
energy and intensity meas- 
urements, 260-63 
epithermal neutron capture, 
286-93 
internal conversion meas- 
urements, 263, 265 
isotope identification, 288 
low-energy neutron capture 
theoretical description 
of, 294-97 
magnetic spectrometers, 
261 
neutron capture mechanism, 
293-97 
neutron separation energies, 
271, 272 
Newton's level density 
formula, 283, 284 
180° magnetic pair spec- 
trometer, 261 
partial radiation widths 
of gammas from neutron 
capture, 272-76, 288- 
90, 297 
resonance absorption 
of gamma rays, 270, 274 
scintillation spectrom- 
eters, 260, 261, 289 
spectral distribution 
of gammas, 278-86 
spin assignments 
of epithermal neutron 
capture resonances, 
290-93 
spin determinations 
from angular correlations 
and circular polariza- 
tion measurements, 
276-78 
sum coincidence method, 
265, 266 
techniques 
in epithermal neutron 
capture studies, 287 
thermal neutron capture, 
260-86 
thin-lens 8 spectrometer, 
261 


total radiation widths, 
285, 286, 292, 293-97 
yields of isomeric states 
in neutron capture, 284, 


Neutron capture mechanisms, 
293-97 
Neutron diffraction, 303-48 
antiferromagnetic crystals 
domain properties of, 338- 
39 
auxiliary experimental 
equipment, 313-14 
chemical binding 
effects upon neutron 
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scattering, 306 
coherent nuclear scattering 
amplitudes, 306, 307, 

315-19 
coherent scattering 
from a crystal, 307-8 
composite crystals 
with heavy and light atoms, 
319-23 
compounds 
with special chemical or 
magnetic properties, 
325-26 
critical reflection 
from mirrors, 303, 305, 
315 
crystallography and chemi- 
cal binding, 306, 319- 
27 
equipment, 309-10 
experimental procedures, 
309-14 
ferrimagnetism, 336-38 
ferroelectric compounds, 
323-25 
ferromagnetic crystals 
domain properties of, 
338, 339 
ferromagnetism, 330-32 
hydrogen-containing sub- 
stances, 319-23 
ice structure studies, 321, 
323-24 
incoherent scattering 
from a crystal, 308-9 
indirect magnetic inter- 
action, 332, 333 
inelastic neutron scattering 
in solids, 242, 344 
isotopic effects 
upon neutron scattering, 
307 
liquids and amorphous 
materials, 326-28 
long-range modulation- 
type antiferromagnetic 
structures, 335-36 
magnetic field effects, 
338-39 
magnetic form-factors 
of atoms, 305-6, 341-43 
magnetic inelastic scatter- 
ing, 344 
magnetic investigations, 
327-44 
magnetic moments 
of atoms in magnetic 
alloys, 330-32 
magnetic ordering studies, 
338 
magnetic scattering 
of neutrons by atoms, 
305-6, 341-43 
magnetic transitions, 338 
"magnon" processes 
in magnetic structure, 
344 





"metamagnetics, "' 333-35, 
339 
monochromators, 310 
neutron detection, 310, 
313 
neutron polarization, 340, 
341 
nuclear potential scattering, 
304-5 
neutron-proton interaction, 
317-19 
neutron scattering 
by an atom, 304-6 
by atomic nuclei, 304-7, 
315-19 
neutron source, 309 
nuclear scattering ampli- 
tudes, 306, 307, 315-19 
nuclear scattering effects, 
304-7, 315-19 
nuclear spin dependence 
of neutron scattering, 306 
nuclear studies, 306, 307, 
314-19 
order-disorder phenomena 
in alloy systems, 326 
paramagnetism, 327-30 
"phonon" processes 
in solids, 342, 344 
photographic techniques, 
313 
powder method, 311-12 
scattering of neutrons 
by crystals, 307-9 
single-crystal method, 
312, 313 
super exchange 
in magnetic structures, 
332-33 
tabulated neutron scattering 
data 
for elements and isotopes, 
316 
techniques, 311-14 
theoretical considerations, 
304-9 
Neutron inelastic cross sec- 
tions, 221-25 
see also Shielding 
Neutron mean free path for 
removal H] 
in shielding materials, | 
218, 222-29, 233, 235, 
236 
Neutron-nucleon cross sec- 
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relevant to shielding, 221- 





Neutron polarization 
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niques, 340-41 
see also Neutron diffrac- 
tion 
Neutron-proton scattering 
amplitudes 
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Neutrons 
RBE (relative biological 
effectiveness) 
as a function of neutron 
energy, 215-17 
Nonlocal interactions 
in nucleon-nucleon scatter- 
ing, 97 
see also Nucleon-nucleon 
scattering 
Nuclear demagnetization, 
see Nuclear orientation 
Nuclear explosions, detec- 
tion of, 371-418 
acoustic signals 
detection of, 371-73 
acoustic wave propagation 
in a real atmosphere, 
372 


age determination 
of radioactive samples 
from nuclear explosions, 
375-76 
air fluorescence 
produced by explosions in 
space, 411-12 
amplitude of elastic waves 
dependence on energy in 
underground explosion, 
379-80 
atmospheric disturbances 
produced by explosions 
in space, 414 
atmospheric ionization 
produced by explosions 
in space, 412-14 
atmospheric nuclear ex- 
plosions, 371-76 
background acoustic noise, 
372-73 
background electromagnetic 
signals, 374-75 
Compton electron current 
as source of electromag- 
netic signals, 373-74 
detection techniques 
recent research on, 399, 
417 
earthquakes 
frequency and distribution 
of, 393-96 
generation of seismic 
signals by, 379, 381-83 
generation of signals by 
nonfaulting earth motion, 
381, 382 
electromagnetic signals 
dependence on explosion 
asymmetry, 373-74 
detection of, 373-75 
estimation of detection and 
identification capability 
of seismic detection net- 
work, 387-93 
experimental data 
on explosion and earth- 
quake signals, 383-87 
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explosions in space, 399- 

417 

concealment of. 414-16 

ground-based detection 
techniques for, 408-14 

new detection techniques 
for, 417 

shielding of delayed gamma 
rays and visible light 
from, 414-15 

signals generated by, 398- 
401 


visible light from, 408-11 
X-ray shields for, 415-16 
first P-wave motion, 382- 
87 
generation of SH and Love 
waves by earthquakes 
and explosions 
relative efficiency of, 381 
initial source motion 
propagation of, 382-87 
microseismic noise, 383, 
384 
near-zone detection and 
identification capability, 
391-93 
network of seismic stations, 
387-93 
on-site inspection, 395-97 
peak and first motion am- 
plitudes 
as a function of distance 
from the Blanca and 
Logan test explosions, 
384-85 
study of, from earthquakes, 
385-87 
peak P-wave amplitude of 
seismic signals, 383-87 
Project VELA-Hotel, 417 
Project VELA-Sierra, 417 
Project VELA-Uniform, 
399 
radioactive debris 
detection of, 375-76 
satellite-based detection 
techniques, 401-8 
seismicity 
for a given geographical 
region, 395 
seismic signals 
generation of, 377-81 
propagation of, 381-87 
theoretical analysis, 
387-93 
shock wave propagation 
in atmosphere, 371-72 
sign of first P-wave motion, 
382, 383, 386, 387 
underground nuclear ex- 
plosions, 376-99 
cavity formation in, 377-78 
concealment of, 397-99 
decoupling method for, 
397-99 
shock waves from, 377-79 





seismic methods for 
detecting, 376-99 
seismic signals generated 
by, 377-81 
underwater explosions 
detection of, 376 
generation of seismic 
signals by, 376 
yield seismic signal am- 
plitude relation 
from Rainier-Hardtack 
data, 380 


Nuclear orientation, 175- 


212 
angular distribution 
of alpha particles, 201-7, 
210 
of beta particles, 196-99 
of gamma rays, 175, 176, 
179, 198-201 
of nuclear radiations, 
175, 176 
antiferromagnetism, 177 
"axial" alignment 
of promethium isotopes, 
199, 200 
beta anisotropy 
from aligned nuclei, 196- 
99 
beta and gamma emission 
from oriented holmium 
166(m), 198, 199 
"Bleaney" alignment, 195 
“brute force" polarization 
method, 187-91 
"crystal field" wave func- 
tions, 176, 177 
crystalline electric field 
effects 
on electron spin, 176-78 
deuteron polarization 
by nuclear resonance 
techniques, 187 
of diamagnetic atoms 
in ferromagnetic materi- 
als, 193 
diffusion 
of proton polarization, 
185, 186 
dipole-dipole coupling, 
182, 183 
dynamic method for pro- 
ducing, 179-87 
dynamic polarization 
of cobalt 60, 182 
dynamic proton polarization 
experiments, 180 
effective spin Hamiltonian, 
176-79 
electric quadrupole cou- 
pling, 197, 198 
electric quadrupole hyper- 
fine structure, 195, 197, 
198, 200, 203-7, 209, 210 
fission angular distribution, 
201, 202, 207-10 
forbidden "'R" and "'S" 
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transitions, 183, 184, 
186, 187 
gamma-ray anisotropy, 
175, 176, 179, 182, 193, 
194, 198-201 
hydrocarbons 
for proton polarization, 
186, 187 
hyperfine structure cou- 
pling, 177-79, 182, 194- 
210 
interaction of polarized 
neutrons 
with polarized holmium 
and gadolinium, 193, 
194 
manganese isotopes, 200, 
01 


methods for producing, 
176-79 
nuclear alignment 
of promethium isotopes, 
199, 200 
nuclear demagnetization 
use for obtaining ex- 
tremely low tempera- 
tures, 189-91 
of nuclei 
included in ferromagnetic 
or antiferromagnetic 
materials, 192-94 
Overhauser method for 
producing, 180, 181 
paramagnetic salts 
use in production of, 
194-210 
parity nonconservation 
experiments, 196, 197 
partially forbidden transi- 
tions 
saturation of, 181-83 
"planar" alignment 
of promethium isotopes, 
200 
polarization 
of gamma rays, 198, 199, 
201 
of protons, 180, 183, 185- 
87, 188 
"Rose-Gorter" polariza- 
tion, 195 
polarization 
by saturating "forbidden" 
electron resonances, 
182, 183, 184-87 
"Pound" alignment, 195 
scattering of polarized 
neutrons 
from polarized target 
nuclei, 189, 190 
spin-Hamiltonian 
for magnetically dilute 
materials, 176, 177 
static method for producing, 
178, 179, 187-210 
thermal-neutron fission 
of oriented uranium 
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nuclei, 207-10 
uranium and neptunium 
isotope experiments, 
201-10 
using a relaxation process, 
180, 181 
Nuclear scattering effects 
in neutron diffraction 
studies, 304-7, 315-19 
see also Neutron diffrac- 
tion 
Nucleon-antinucleon anni- 
hilation 
meson production, 22-27 
see also Statistical methods 
Nucleon beams 
mean free path 
in shielding materials, 
218, 221, 229, 233, 
235, 236 
Nucleon-nucleon collisions 
at cosmic ray energies 
meson production, 33-35 
at energies under 30 Bev 
meson production, 29-33 
see also Statistical methods 
Nucleon-nucleon scattering 
"adiabatic potential,"" 107 
analyticity and causality 
relationship between, 
144-45 
analyticity and unitarity, 
143-66 
"anomalous threshhold," 
150 
Bethe-Salpeter equation, 
126-29 
boundary condition models, 
102-3 
Brueckner-Watson method 
for constructing mean 
potentials, 122-24 
Brueckner-Watson (BW) 
potential, 117, 123-24 
canonical transformation 
method 
for obtaining potentials, 
118-19 
Cap potential, 132-33 
charge independence 
in low-energy interactions, 
100-1, 163 
Chew cutoff theory, 125 
"classical" meson field 
model, 130-31 
Clementel-Villi ambiguity, 
157-58 
connection among nucleon- 
nucleon, nucleon-pion, 
and pion-pion scattering, 
151-54 
coupling 
of pseudoscalar mesons 
to nucleons, 111-13 
D-state percentage 
in the deuteron, 100, 139 
depolarization measure- 





ments, 98 

deuteron binding energy, 
100 

deuteron magnetic moment, 
100 

deuteron quadrupole moment, 
100 


dispersion relations applied 
to, 143-66 
in energy, 157-58 
double spectral representa- 
tion, 144-56 
early high-energy phenom- 
enology, 101-2 
effectiverange treatment, 98 
Feynman graphs 
general substitution rule 
for, 147 
location of singularities, 


field theory, 108-13 
Foldy-Wouthuysen trans- 
formation 
applied to the Bethe-Sal- 
peter equation, 127 
Frazer-Fulco amplitude, 
164 
Fukuda-Sawada- Taketani 
(FST) potentials, 117, 
122 
Gammel-Thaler potential, 
102 
Gartenhaus potential, 117, 
123-24 
Hamada potential, 134, 
142-43 
“hard core" interaction, 
97, 116 
helicity amplitudes, 164 
interaction between pseudo- 
scalar mesons and 
nucleons, 111-13 
intermediate boson 
between nucleon and pion, 
137-38 
intermediate coupling 
theories, 129-30 
isobar model effects upon, 
102, 103, 137 
Klein-McCormick (KMcC) 
potential, 117, 125, 129 
Konuma-Miyazawa-Otsuki 
(KMO) potential, 117, 
125 
"ladder" approximation 
to two-body equation, 
126, 128 
logarithmic derivative 
in phenomenological 
models, 102-3 
low-energy parameter, 
100-1, 138-39 
L.S potentials, 142-43, 
165, 166 
Mandelstam representation, 
144-56 
meson field theory, 108-13 
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meson-potential calculations 
at high energy, 140-42 
meson-theoretic potentials, 
104-43 
calculation of corrections 
to, 125, 133-38 
comparison with experi- 
ment, 138-43 
general requirements for, 
106 
methods for constructing, 
124-25, 126-29 
modified phase-shift an- 
alysis, 142-43 
neutron-proton scattering, 
101 
"new Tamm-Dancoff" 
schemes, 121 
Nogami-Hasegawa poten- 
tial, 130 
nonlinear meson theories, 
131-33 
nonlocal interactions, 97 
nonrelativistic limit of 
scattering theory 
in terms of potentials, 99 
nonrenormalizability 
of pseudovector coupling 
meson theory, 113 
"nonstatic” or recoil 
corrections, 133-35 
nonweak coupling theories, 
129-33 
one-dimensional dispersion 
relations, 157-58 
one-pion-exchange inter- 
action 
proof of validity, 138-40 
Pp and 3P phases 
and the tensor force, 103, 
104 
pair processes 
in weak coupling theories, 
113-14 
pair suppression 
in meson theory, 112, 
156 
partial-wave dispersion 
relations, 160-63 
phase-shift analysis, 97, 
103, 104, 140-43 
phenomenological models, 
99-104, 143 
phenomenological poten- 
tials, 103-4 
photodisintegration 
of the deuteron, 139 
pion-nucleon coupling, 
111-13 
pion-nucleon coupling con- 
stant, 152 
pion-nucleon scattering 
pole, 152 
pion-pion interaction effects 
on nucleon-nucleon poten- 
tial, 137, 155, 156 
pion-pion and pion-nucleon 
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scattering, 137, 154-56 
pion-pion resonance, 155- 
56 


potentials 
derived from weak cou- 
pling meson theory, 114- 
17 
potentials from field- 
theoretic amplitudes 
construction of, 158-60 
proton-proton scattering, 
101 
pseudoscalar and pseudo- 
vector couplings, 111- 
13 


equivalence of, 111-13 
P-wave phase shifts, 103, 
104, 140-42 
radiative corrections, 136 
recoil corrections, 133-35 
renormalization 
of pseudoscalar coupling 
meson theory, 113 
of the Tamm-Dancoff 
theory, 121-22 
repulsive hard core 
from meson theory, 116 
scattering amplitudes 
singularities in, 145-66 
scattering description 
in the nonrelativistic 
limit, 99 
Schroedinger equation 
used to obtain potentials, 
118-24 
semiphenomenological 
potential models, 143 
separable potentials, 103 
singlet effective range, 
100-1, 139 
singlet scattering lengths, 
100-1, 139 
n-p and p-p scattering 
lengths, 103-4 
static meson potentials 
graphs contributing to, 
114 


static potential or u/M 
limit, 106-7 

strong coupling theories, 
130-31 

Sugawara-Okubo (SO) po- 
tential, 122-27 

Taketani-Machida-Onuma 
(TMO) potential, 117- 
18, 124, 141 

Tamm-Dancoff method, 
119-22, 126-27 

tensor force 

between nucleons, 102 

theories of, 95-174 

triplet effective range, 100 

triplet scattering length, 
100 

two-pion-exchange inter- 
action, 163-65 

unitarity and analyticity, 





143-66 
unphysical region, 152 
vacuum polarization 
in nonlinear theories, 131 
vector mesons 
in strong interactions, 
165-66 
velocity-dependent inter- 
actions, 97, 102, 103, 
106 
weak coupling potentials, 
114-17, 127-29 
weak coupling theories, 
113-29 
Nucleonic cascades in 
shielding materials 
Monte Carlo calculation of, 
232-35 
see also Shielding 
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One-meson exchanges 
in high-energy events, 13, 
14 
see also Statistical methods 
Orientation 
of nuclear spins, 175-212 
of nuclei 
in ferromagnetic or anti- 
ferromagnetic materials, 
192-94 
using a relaxation process, 
180, 181 
see also Nuclear orientation 
Overhauser method 
for producing nuclear 
orientation, 180, 181 
see also Nuclear orientation 
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Paramagnetic impurity atoms 
use for producing nuclear 
orientation, 182-87 
see also Nuclear orientation 
Paramagnetic salts 
use in production of nuclear 
orientation, 194-210 
see also Nuclear orientation 
Paramagnetism studies 
by neutron diffraction tech- 
niques, 327-30 
see also Neutron diffrac- 
tion 
Parities 
of the strange particles, 
46-53, 88 
see also Strange particles 
Parity conservation 
in strong interactions, 
64-68 
see also Strange particles 
Parity nonconservation 
nuclear orientation experi- 
ments, 196, 197 
Partial radiative widths 
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for gamma-ray emission 
in neutron capture, 272- 
76, 288-90, 297 
see also Neutron capture 
gamma rays 
Particle buildup factor 
for high-energy particle 
beams, 220-22, 229-35 
see also Shielding 
Particles 
elementary 
tabulated properties of, 
42-46 
see also Strange particles 
Phase-shift analysis 
for nucleon-nucleon scat- 
tering, 97 
see also Nucleon-nucleon 
scattering 
Phenomenological models 
in nucleon-nucleon scat- 
tering, 99-104, 143 
see also Nucleon-nucleon 
scattering 
"Phonon" processes 
in solids, 342, 34 
Photodisintegration 
of the deuteron, 139 
Pion-hyperon scattering, 
60-61, 77-83 
Pion-nucleon coupling, 111- 
13 


Pion-nucleon system 
interaction Hamiltonian 
densities for, 111-13 
see also Nucleon-nucleon 
scattering 
Polarization 
of deuterons 
by nuclear resonance 
techniques, 187 
of gamma rays 
from oriented nuclei, 
198, 199, 201 
see also Nuclear orienta- 
tion 
of protons 
by the "brute force" 
method, 188 
by nuclear resonance 
techniques, 180, 183, 
185-87 
see also Nuclear orienta- 
tion 
Polarized beams 
in neutron diffraction tech- 
niques, 340-41 
see also Neutron diffraction 
Power production 
from radioisotopes, 474, 
475 
see also Isotopes, in- 
dustrial uses 
Proton-nucleon cross sec- 
tions 
relevant to shielding, 221- 
25 
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see also Strange particles 
Proton polarization 
diffusion of, 185, 186 
by nuclear resonance tech- 
niques, 180, 183, 185- 
87 
see also Nuclear orientation 
Proton synchrotrons 
shielding, 242-46 
see also Shielding 
Pseudoscalar boson with 
T equal to zero, 42, 
ae 
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Radiation 
as chemical reagent 
in organic chemistry, 477 
see also Isotopes, in- 
dustrial uses 
Radiation dosage 
maximum permissible 
limits, 215-16 
for nonoccupational ex- 
posures, 216 
for occupational per- 
sonnel, 216 
nominal tolerance level, 
216-17 
in terms of particle fluxes, 
216-17 
see also Shielding 
Radiation pest control meth- 
ods, 471-74 
see also Isotopes, in- 
dustrial uses 
Radiation from radioisotopes 
industrial uses of, 470-77 
see also Isotopes, in- 
dustrial uses 
Radiation widths 
for gamma-ray emission 
in neutron capture, 272- 
76, 285, 286, 288-90, 
292, 293-97 
see also Neutron capture 
gamma rays 
Radioactive debris 
from nuclear explosions 
detection of, 375-76 
see also Nuclear explosions 
Radiographic uses of radio- 
isotopes, 468 
see also Isotopes, in- 
dustrial uses 
Radioisotopes 
genetic effects 
in man, 478, 479 
health problems in use of, 
477-79 
regulations pertaining to 
use of, 477-79 
see also Isotopes, in- 
dustrial uses 
Radioisotope tracer appli- 
cations 


in farm animal nutrition 
studies, 461-63 
Radioisotopic level gauges, 
468-70 
see also Isotopes, in- 
dustrial uses 
Radioisotopic power sources,’ 
474, 475 
see also Isotopes, in- 
dustrial uses 
Radioisotopic thickness 
gauges, 468, 469 
see also Isotopes, in- 
dustrial uses 
RBE (relative biological 
effectiveness) 
dependence on linear 
energy transfer 
of a radiation, 214-15 
of minimum ionizing par- 
ticles, 214-15 
of neutrons 
as a function of energy, 
215 
see also Shielding 
of radiations 
encountered at high- 
energy accelerators, 
213-17 
Relative parities 
of the strange particles, 
46-53, 88 
see Strange particles 
Resonance absorption 
of gamma rays, 270, 274 
Resonances 
in strong interactions, 
42, 50, 51, 79-83 
see also Strange particles 
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Satellite-based detection 
techniques 3 
for nuclear explosions in Hy 
space, 401-8 
see also Nuclear explosions 
Scattering 
of neutrons 
by atoms, 304-6 
see also Neutron dif- 7 
fraction ! 
of neutrons 
by crystals, 307-9 
see also Neutron dif- 
fraction 3 
of thermal neutrons P 
by nuclei, 304-7, 315-19 
see also Neutron diffrac- d 
tion, Nuclear explosions, 4 
Nucleon-nucleon scat- 4 
tering, Strange par- # 
ticles 4 
Schroedinger equation, ) 
118-24 j 
Scintillation spectrometers ’ 
for gamma-ray measure- a 

















ments, 260, 261, 289 
Seismic signals 
generated by natural earth- 
quakes, 379, 381-83 
generated by underground 
nuclear explosions, 
377-81 
propagation of, 381-87 
first P-wave motion, 
382-87 
peak P-wave amplitude, 
383-87 
see also Nuclear explosi- 
ons 
Shielding, for high-energy 
accelerators, 213-58 
attenuation lengths 
for electron-photon 
showers, 250 
for nucleon removal, 
218, 221-29, 233, 235- 
36 
Berkeley shielding meas- 
urements, 226-27 
for the Bevatron, 245-46 
biologic exposure to 
radiation, 213-17 
biologic requirements, 
213-17 
Brookhaven shielding 
measurements, 227-29 
buildup factors 
for various secondary 
beam components, 220, 
221, 222, 229-35 
cascade neutron production 
in shielding, 230-32 
charged particle multi- 
plicity 
per high-energy nucleon 
collision, 230-31 
clipper targets, 247-48 
concretes 
properties and cost of, 
253-56 
cost versus density 
for high-density concrete 
shielding, 255 
cracks in, 256-57 
for a deuteron cyclotron 
(200-Mev), 241-42 
effective mean free path 
for particle removal, 
218, 221-29, 233, 235, 
236 
effective removal 
of the primary component, 
219 
for electron accelerators, 
250-53 
equilibrium buildup factor, 
221-22 
evaporation neutron pro- 
duction in, 230-32 
external beam experiments 
at the Cosmotron, 244-45 
FM cyclotron, 241-42 
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ground leakage 
of radiation, 241 
half attenuation thickness 
of neutrons in heavy 
concrete, 233 
for high-intensity target 
areas 
at the Cosmotron, 244 
high-temperature damage 
effects 
in concrete, 255 
ionization attenuation 
problem 
with muons, 248-49 
ionization buildup factors, 
219-21 
ionization density 
as a function of shielding 
thickness, 227-28 
ionization density depen- 
dence 
of RBE, 214-16 
layout for Brookhaven al- 
ternating gradient 
synchrotron, 247 
macroscopic inelastic 
cross sections 
for shielding materials, 
253 
materials for shielding, 
253-57 
maximum permissible 
radiation dose, 215-17 
mean free path for high- 
energy nucleon removal, 
218, 221-29, 233, 235, 
236 
muon shielding problem, 
248-49 
neutron attenuation in, 
218, 221-29, 233, 
235, 236 
neutron flux for given 
dosage 
as a function of energy, 
217 
neutron-nucleon cross 
section, 221-25 
neutron production 
from Stanford two-mile 
electron accelerator, 
252 
nucleon cascades 
in heavy concrete, 233 
from high-energy electron 
and gamma radiation, 
250-53 
Monte Carlo calculations 
of, 232-35 
in target and shielding 
materials, 217-19, 
232, 235 
nucleon interactions 
with lithium hydride at 
300 Bev, 230 
one-dimensional infinite 
slab problem, 218-25, 
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235, 236 
particle buildup factor, 
220-21 
penetrating particle flux 
density 
as a function of shielding 
thickness, 227-28 
phenomenological shielding 
calculations, 235-36 
for proton accelerators 
in several hundred Mev to 
several Bev energy 
range, 217-49 
proton-nucleon cross 
section, 221-25 
radiation damage limit 
on lifetime of concrete, 
255 
radiation dosage 
in terms of particle fluxes, 
216-17 
radiation lengths 
in various materials, 
253-54 
radiation source charac- 
teristics 
for the AGS machines, 
247-48 
for weak-focusing proton 
synchrotrons, 242-44 
RBE dependence 
on the LET of a radia- 
tion, 214-15 
RBE of minimum ionizing 
particles, 214-15 
RBE of neutrons 
as a function of energy, 
215 
RBE of various radiations, 
213-17 
removal half-value thick- 
ness 
of shielding materials, 
218, 221-29, 233 
roof shielding, 236-42, 
244 
for FM cyclotron, 242 
shielding attenuations 
required, 218 
shielding block designs, 
256-57 
"sky shine" and roof 
shielding, 236-42, 244 
Stanford two-mile linear 
electron accelerator, 
251-53 
strong-focusing synchro- 
trons, 246-49 
tolerance level 
for radiation dosage, 
216-17 
transition region 
for attenuation of high- 
energy nucleon beams, 
222-23 
water content of concrete, 
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for weak-focusing proton 
synchrotrons, 242-46 
Sigma hyperon 
parity of, 50-53, 88 
"Sky shine, " 
236-42, 244 
see also Shielding 
Somatic effects 
of radiation 
from radioisotopes, 477- 
79 
see also Isotopes, in- 
dustrial uses 
Spectral distribution 
of gamma rays 
in neutron capture, 278- 
86 
see also Neutron capture 
gamma rays 
Spin assignments 
of epithermal neutron 
capture resonances, 
290-93 
Spin-Hamiltonian 
for magnetically dilute 
materials, 176-77 
see also Nuclear orienta- 
tion 
Spin orientation 
of nuclei, 175-212 
see also Nuclear orienta- 
tion 
Spins 
of elementary particles, 
43, 46 
see also Strange particles 
Stanford two-mile electron 
accelerator 
neutron production from, 
252 
Static methods 
for producing nuclear 
orientation, 178, 179, 
187-210 
see also Nuclear orienta- 
tion 
Statistical methods, in 
high-energy physics, 
1-40 


angular correlations, 11 
angular momentum conserv- 
ation, 3, 7, 9-11 
applications to special 
processes, 22-35 
calculational methods 
for phase-space in- 
tegrals, 14-19 
data 
on nucleon-nucleon col- 
lisions at 6.2 Bev, 15 
deuteron production 
at high energy, 32 
Fermi model, 2-11 
final state interactions, 
11-13 
formulation in terms of 
spherical waves, 10-11 
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inelasticity and peripheral 
collisions, 6, 13, 14, 28, 
31-32, 34 
interaction volume, 4-13 
isobar formation, 11-12, 
27, 30-32 
isotopic spin conservation 
in statistical models, 
20-22 
limits 
to validity of model, 6-7 
meson production 
in nucleon-antinucleon 
annihilation, 22-27 
in nucleon-nucleon col- 
lisions at cosmic ray 
energies, 33-35 
in nucleon-nucleon col- 
lision at energies 
below 30 Bev, 29-33 
in pion-nucleon collisions, 
27-30 
Monte Carlo method 
for evaluating phase- 
space integrals, 17-19 
peripheral collisions and 
inelasticity, 6, 13, 14, 
28, 31, 32, 34 
phase-space integrals, 
4, 9, 14-19 
physical picture 
corresponding to statis- 
tical model, 5-6 
production volume, 4-13 
prong distribution 
in pion-nucleon collisions, 
28 
recurrence relation 
for phase-space integrals, 
19 


scattering theory formu- 
lation of the problem, 
2, 3 
statistical hypothesis, 3-7 
strange particles in, 6-8, 
23-24, 26, 29, 33 
theoretical formulation, 
2-22 
thermodynamic approxi- 
mation 
for very high-energy 
events, 19-20 
“two-center" model 
of nucleon-nucleon 
collisions, 34-35 
Strange particles 
in high-energy statistical 
theory, 6-8, 23-24, 
26, 29, 33 
see also Statistica] 
methods 
magnetic moments of, 
46 


masses of, 43, 45, 46 

new symmetries, 54-68 

relative parities of, 
46-53 





cascade hyperon, 47 
correlations of polariza- 
tions and momenta, 50 
"cusp" method, 51-53 
Dalitz' s method, 48, 49 
determination for A, N, K, 
47-50 
determination for A 
and © hyperons, 50- 
53, 88 
dispersion relations, 49 
extrapolation method, 
49, 50 _ 
of K and K mesons, 88 ; 
Okun and Pomeranchuk’ s 
method, 47, 48 
the Y-# resonance method, 
50-51 f 
spins of, 43, 46 
strong interactions and 
reactions of, 41-94 
angular distributions in 
associated production, 
84-88 
associated production by 
photons and pions, 85- 
89 
baryonic charge, 63, 64 
comparison of scattering 
length approximation to 
K-N interactions, 76- 
17 
compound models, 62-64 
Coulomb effects in K~-p 
elastic scattering, 75, 
76 
Dalitz-Tuan K-N scatter- 
ing amplitudes, 74 
doublet symmetry, 55- 
62, 67 
dynamic problems, 68-89 
global symmetry and the 
Y* resonance, 82, 83 
heavy mesons, 41-94 
hypercharge, 62-64 
hyperon-nucleon scat- 
tering, 59, 60 
hyperons, 41-94 
isotopic spin assignments 
under doublet symmetry, 
56-62 
K-meson charge exchange 
cross section, 70, 71, 
73, 76 
K-meson reactions, 69- 
80 
KN interactions, 70-80 
Kn scattering, 68, 69, 
79 
K"-p absorptive proc- 
esses, 79, 80 
K’ -proton elastic scat- 
tering, 68-71, 73-80 
neutral vector boson 
fields, 42, 44, 62-64 
new symmetries, 54-68 
parity conservation by, 
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64-68 
parity nonconservation in 
associated production, 
66, 67 
pion-hyperon scattering, 
60-61, 77-83 
reaction matrix treatment, 
77-80 
relative parity of the cas- 
cade particle and 
nucleon, 47 
relative parity of K and 
K mesons, 88 
relative parity of lambda 
and sigma hyperons, 
50-53, 88 
resonances, 42, 50, 51, 
79-83 
restricted and global 
symmetry, 58-61 
scattering length approxi- 
mation to KN inter- 
actions, 73-77 
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